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PROBLEM TO BE SOLVED: To provide device and method for reproducing an optical 
information recording medium reading out recording information from the optical 
information recording medium recorded in ultra high density at high speed and in 
high sensitivity without performing complicated distance control and to provide the 
optical information recording medium. 

SOLUTION: In the optical information recording medium reproducing device 40, a 
prism 42 whose base is formed to a conical shape is attached to a tip of a float 
slider 41 floating on the surface itself of the optical information recording 
medium 49 leaving a fixed minute gap, and a minute protrusion 43 is formed on the 
tip of the bottom surface of the prism 42. When the minute protrusion 43 part of 
the prism 42 is irradiated with a reproducing laser beam 45 from a laser light 
source 44, evanescent field 48 is generated from the minute protrusion 43, and the 
evanescent field 48 and a recording projection part 51 formed on the upper surface 
of the rotation driven optical information recording medium 49 and coated with a 
gold film 52 are coupled, and a light intensity of reflected light 46 is changed. 
The change in the light intensity of the reflected light 46 is detected by a 
detector 47, and the recording information on the optical information recording 
medium 4 9 is reproduced. 
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•r^ri5i=>, ^3tsrS3tuyx3 8T'm5tL-c, mm 

[00 70] c:<7):^rffi{S, H:^A:^fcSiia-ri. Starts 
[0071] m^m 1 ieiK<7)^Bfl(;)tg^{cj:iitf . j?± 

5iM!CO^ia'3{c**L, W-±.UmzM*)mf^ixfzWh 

fzim^mo b mamwim mz-^izu-o 

XA'^..y-fe>'h^$:5l4&1i:l)ra-7' 

[00 72] Lfzif-^x, T-^ei^&r/r^'-fe^^.aig 
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1 2 

h. 

[0073] !NpI=, 1ill/|N3?ie$)i.t^»4m/mP*-<^3%± 
•f|,xA-^ 7 -fe y bii i; ^mCMb<n^n^ ••/ r V y / 

iziimm<om^mzi: mimm^M^-thmi 
mx-h?>cr)X\ =yX7-i.mmx\ r^±miz^ 

□ t rdmA^i:^+ n m5r-:J'-t'ifi« C b 

t<X't . mA-^mi^tm'hmmzx ^x-j^^-y^yy- 
10 mfA^(^tmihmz<^^mm'i>zbti^x'^ibb{> 

x^u 7-fey hii<oBstf$ix/i0raoiSlld]iS5*><^ 

<r>tmmr'H'fi:m^<m^'piz^tithzbii^T 

[0 0 74] Cico%&. mm. sn^m2lz^i!Mthi: 

mimmtmmmzmfH^ixfzmtitmih^o 

[00 7 5] ±im^i>ZXtH-£, x/\'^>>/-feyh^cO;<? 

20 «yr'jy/3SlK. t^j:hh. Whmmhi>\^^myma 
x-mifibtzitii^^ii-rmmzmmx-iiihi, yth 
ycoy-y^^ u y^^mi . m-^m fzawmocoiz 
^^Rx/m^bMmih^<^iz^^mm, -s-^o 
iz^^izi:'o, ^mtmti, ^<Dm^<^iz^^bm^ 

i}mi,m-(^b^lzWi:kb^j:i-i)^. v^S. m^'^hh 
[0076] iB*JS3iaK<7)^flc03tft$8ie^j^ftB^ 

30 tmi. r^xi^m^i¥±iztimmm{iLb^j:im 

mmm^^ hmmm ^wiznix^^snm- 
^mm-^x^±L, Mn±.m(o-mi^mxm!^ 
mmmizm^h i> v mm^mnm^^tix a 
0, tmA^^hi^^mmAMDiz. u-^msi^ 

it. ^f&4i-|.XA'^>.y-trybiitfrfaieiiidig|5t<0;i? 

40 J: 0 «?ai LT . H?ieMgieflSi«*t7)HtrisieiMfB5: 
[0077] ±ie«fifeic iiiif. ??±a!Wi, 3Mie 

J* L . >?±a5«tiR •) #{t ^tLtzm^t rzm'hm 

ab^mi<7)^mmz-''&{zUr>Zbi)K'^, XA'^. 

•y-feyhii-sr^fes-ti-^ru-y m'ma. 
50 i::b^^<.^±mtcom'i^hi>^^iiwmob- 



1 3 

tiz^^*). n±.mizmmf(>tLfcm^^tfzm 
[0 0 78] UcA^oT. f—f^rnxfr^^xmi^ 

^^LX. iEm^j:Mm^m^:^-thZti}^X'^ 

[0079] m-m^hh\Mwmui)^^^ 
(3 J: hm^%<r>^mt\nz)t. mmmkM^-fhrni 
'\^hh\.^\m'mnff'j&w.^iix\^h(n>x. m-^ 

i^X% . a/)N?|jg^;t(iJ^/|NWP{cJ; OxA'^.-x-fey h 
[0 080] ^£0%^, PJitf. »^Ja4(ciei!tri)J: 

^ ic, frier^±gi5«c7)iiiaM^jNeigi5$>i. v^iiMeist^jNifl 
□Ji, iiirie5tffi$Bieiii««Jtcigfig$tt^ci?iaieiiii!]igi5c7) 

[0081] ±i£fliji!ct iinf . M/J^?^e^)Sv^(i^a:/^ 

{h^tn^\zjim-^Kx\-^h<nx. io-is Si® 

[0082] mm.5im(r)%^'n'mmmmMt. 
m^m^i\.hT i7.';-i^<r>-^m-iJ,z%mmM.^t 

mm^ivrm^-m%<r)^m^w\zn Lx-'^m.^ 
<sk'^xn}L'fmmmzmiSL^i\fd^>\^^hMt 

y^>Lmmimih^b<r)ii^yr')-y^\zi.hm^-^% 
<nm%mmzm-s\^xmmmm<r)WL^ix.h% 
wkummxh-^x. m.^m\i. mtmmi. 

[0083] ^mmzitJii. mmimm-(r>ms^ 

<7mM<r>m.>h^%ti]vr^)yy-th(r>^m±.\^x. h 
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l.v^«. mM<r)mzm^^ixn:imaSik:tJ<'^^y^ 

yv^ifi^vr^)yyLti\-^z.tim±Lx. x/u-y 

[0084] mmewmm<nmmtimm. 
mmm^fihT'i x^m-^wi.^ztmm.mt 

10 <m^^ixtzmi^i:mii(^m'^wi<zni,x-^ssm: 
^-oxn^-tmiMM^zm^^ ixt:m.fhm^hh\^\t 
m^n\izv-^%ff)mmi>zi. o ^4-r&xy\-:^ -y y 
h Ji fc t-neieiidigp t -y r u y ^ic J; I. IS u-^^Tt 
<nmi(mi.mz^-^\,^xwisiMM<m<n^± ^ixh% 

<nmMm'^<n^\,z J; 0 ISS? flT ^ S C t J; 0 . 

[0085] ±ie«^fcJ;ixjf, 'y^j:<b tISIiflSPtO 

20 ZtlfiX'^htkL^.i.z.r-'^mMi&mi^^h^^hZ 
LPX-^^. 

[0086] ±IB=&«^fcfcl,^t . ^J;t{f s m^m7iZ 

[0087] ±t5«^lc iittf. 5t1t#l2iiij«flsiOteili 
dlgumi'htogp^*^;^ ^ X S, S V ^{ir^ >y T'?^E$ 
^iTl^l>c7)t\ ie^iaa5i:ieii£IiS15W^'[^g|5^t(7)3y 

}fli±^-\tiZki}<X't^tthlZ. T-:?KmKI:|6] 
30 ±$-tt§^i:*>"C^-|.. 
[0088] 

[0 089] i^, anzm^mmmmit. ^wm 
nm^j:m^mmx't)iti^ii>. t^Kmi.zmi^M^(r> 
m^tfii^-^tixu^tK *3^Hg^KH(i, arc^mmiz 

(><Dmmzmi^ti^ h<DX'ii^j:\.\ 
[ 0 0 9 0 ] 0 1 (i. ^mcTi^mmmmmwi 
40 t ^<r)m.-mm^mimmrm i tzmmt 
ma^m-imm^msmmiiummmmmmx- 

[ 0 0 9 1 ] II 1 (cfcv^T . mnmmi^mmm 
on. {n±.m) 4 ico^mizr') 

XA4 2i}<n'oiHf(ytiXis'o. w-±^y-^y-4 1 
(i. m^<7)y^-vr ^ X'^ffyxy^ y-. mz. imm 
■)]^<7ixv^y-. mm. ^jvyu-^iyymniL 
^-y Yxy^y-mm. xy^y-mmn- y/tv 

50 ?:fOffl-rs;i:*^'-C'#^. 



1 5 

[00 921 rUXA4 2C0J!Sffi{i. flttc7)P]liJ^{C 
J«?5 0 0 nmtJgBK^fl-CV^I.. 

[0093] 3Kffi«ie^ms4^a4 oii, i^-i^'^ 
it^fi/tu— »f3tf±. r'jXA4 2c7)Sffitcif4^— r 

3K4 5tL-CAIt:^^l.l.. r yXA4 2«0J!gffi(CAM$ 

KW3fe4 6 Lx^mm nzxmtih. ma 

[0 0 94] ±3*Oj:d(:. r^JXM.4 2(^Piim^<r) 
jSffi<7)]I^t^ffi!t/h5§fi4 3 •) ftf-}- ^> fir V ^ S Jti!^ , 

[0095] •t^}Lxy^r-4 1 c7)T*{c{i, mmi 
mm4 9mm^it. mmmmi^4 9ii. t-vx 
m<D/fyxm(^m 5o±iztimmmx'h 

[0 0 96] -r^i?*), it^t^ieil«E«t4 9(i. I120 

( a ) t^-r J: 0 ^«ffi*f¥ffl^;y5xa«5 0 

L. ::O;{f7;^SK5 0±(c. m2(r) (b) tcS^tio 

0 0nm(7)r:7y^l^$'^#LT. ?§jES!<7)r;U:3 

-jiimm^itt. T':^^j;vmi^-izimt:mm 

it^ltt^X'^h. ^cort. I17C7) (c) l,zmtJ:o 

g*<jlOOnm, i«$it«j3 0 nmcORtt^ftOieiSdiaiS 
1 ^*-ri.3ttf$8ieiM<*:4 9^^^^bT(.^l.. 
[0097] Zff)^. im{hS^5 1 ±(c;^«$itJt^ 
)S5 2t. ;<f5X«K5 0±t;ttJg^^$iTi::^5 2 

tii, I32C0 ( c ) (i^-rj: -ptc. fsmw&^tixu 
[00 98] tfz. ESflassiti, mm, ±aL/i 

A F M ^jfijffl Lit 9 yx^-mmwrn^zi. OJBfigLT t 
j;<. ;<7)i?7X^'-^$Sti, ll3t3^-r<J:-5lc. :^ 
^«L;t;iryf-u>'-<-7 0*>^>^i75Xr?-$, 
^]x.<f , S iS«7 1±{CS i 02 7 2 SrSia^cS^^ 
7 3±tC, ■/f-74lr^y/^7i##L-C. 

ClttC J:"). 0iJi-{f. «f51 0-2 Onm, ^ 

[00 99] ^LX, ±Mm±Xy^y-4 KcKDtt 
iihtlX\^m'h^4 3{i, ±iM«fSil«*4 9 
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m 5 ami iz^x 0 (i&ffi 5 2^co^jiiTiaa? 
tn^<r)±t ^Rxmmzm&$tix\^i>ztimt l 
[0100] ^m^&tmm 9ii, ^-y^-X)V5 

3kzmthii, @pkL^:V^^-^(cJ:>3, mLM.. Hi 

[ 0 1 0 1 ] i T LT . lilted /lS3fcftf8iegi«ft 4 9 
{cWLT. ±IEJ?±X7>f r-4 1{±. Jiacoiatc, 
10 >\-YT'{X9<r>7,vAy--kW'^hb,Um.ih%'i\ 
\zW^^Kh ^1 1 =3r < , 3KtP§iaiim4 9 

-r^t)*>. 2amm^i\.tzijyXW^5Q% 
«ctoaEtMLT, -^<^6a/jNSEIi. e'J;ttf, Onm~ 

[0 102] ^fflSrBJBJtS. 

[0103] itffl^gieilim4 9(i. ^'-y-f-T'/l'S 
3±lCfiHi-'oa. [5]!gSni.t, ??±X7>f/-4 1 
»i, 3Ktf#8iBllim4 9cD^iB, i-'5ri)*>. ^5 2<0 

wm-b-hmuzm^m.'m^n^mm^'ni^z-''^ 

[0 104] V^^, n±.X^-ir~4 1tlX, ffl^CO 
VN- Ft -f X ^' <7)x 5 -f ijffl-ri, i t *5t'$ I. O 
•C\ 0nm-^+nin^-^-T3etPgSil«*4 9t 
??±X5^^-4 1 t£^Sili5:-Stffiofo^t«t\ ?? 

[0105] t^j:hib, ^msmm49li, if^x 

immm¥4 9*<^'-yT-y/t'5 3lcJS«$ixT[lIK 

30 -5-c3tif?fiia^i«*4 9(7)ie»eigB5 1 \,zmh%^ii 
(^mminmih^zmibx. -^<r>'mi^',xn±. 
[0 1 0 6 ] ^rfc. zm}LX=7^y-4 1 t^mmi 

( ^WXh h^yxm. 5 0) t (TiMli: -&izU 

mia^5nzxo^(Dmmi}^mL^j:^^zk^. 

m.U—f^4 5 i:m-^m4 3 ^c§/c^>=S:V^J: a t;:-f 
^>LT, 4^Sl7^hT-ff-^^-T'J)5e?l±lS4 7(C 

40 j:o#±x7^^^-4 icoii^^^aj-rscittcioss 

[0 107] 'A^^X\ |f*U—f3t4 5^T'JXA4 2 
cOlSfficOB^^^W-tC^St? ^X . Z cOJMf^mizmsS. $ 

ixx\,^mA-^m3±x^m^^^k, w\-^4 

3 A» f>xy -C^-y -fe y b J^4 8 L . ; «7)1fc%T'3Kffi 
^i«*4 9 Sr ^- Vr-y/l^ 5 3 1 i 0 dlK^-l^: 
I.. 

[0108] 3M[Eil$?*4 9i)m%:LX , S/lN^g 

4 3*«iSiidil»5 1 t»r6]-tl.i:, x^>'^-y-fey bii4 

50 8*>'E^agp 5ii:;!?7TyyrL. sta7K*^-r 
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[0 1091 ttz. mm£mi¥49m^Lz. m 

vN-;f.-yfeyhJ®4 8{i. imams ft ', 

[0 1101 UcA^-oT, x>^':^•y-b:y^Jl4 82:514 
X^N':t-y-fey hil4 80;& •yrU>'^{Cj:S^7fe4 6 

[01111 -ei-T, ::<7)XA-:fv-lry hJS48{i. ?? 
±X^^ y-4 1 «05feffigI!(CiS{t'^n/;rUXA4 
R«t»JSa!c01I^a5^)-fclRO#(t'bit7^:S8''J^ie4 3tc: 

ta/)N?^fi4 3i:3fet»«tefll^f*4 
9c7)ieiiflia55 1 On m-fici-n mjf-^^-t'- 
^^t^i^SixTl^S^^-e, xyN':t-y-feyhJi4 8 
Ji. ittf$fiiM{*4 9<7)ie*ldha55 1 7 

[01121 L^C*^oT. 3tfflffiie^M*4 9^SaT' 

miss -ttT . iijs J: < leiiflgp 5 1 ^eiai-ri. ^ t *«t 

[01131 -eosm, y-4 1 

4 st^mtmmm 9 afiso^Bi <^sbs£> ig^i 

[ 0 1 1 4 1 ^rfc, ±MiW±mizii\^x. mm4 e 
5:^^ai§i4 7t'^aii-i.ig. m^i-^4 sm^amcim 

§54 7t3j: 0^1*3^4 6c0fl[g-rix«^esait-&.r fc t 

[0 115] tfz. ±imm<Dmmi,zii\^xi,i. ymm 

IBI*^fr4 9 1 LX. t'yxmi.5 0 i ^(^hizT^ 'J 

fmz-m^ Ltitmam 5 1 ^ ^ 5 2 j: 0 mm lt 
[01161 -r^i^*), *iiitfe<^®«^3fciti8ieiim 

4 9«0^E2r^lS5 2T'MSU.:J^i . ^^5 2T'^ 
)lL=Sr*>-o7t^^t, c7)^tiifs4 7{;*3(tS^ai3t5lJS 

2T-feSL7t*^ (044'XIT'^) ^1S5 
2T'»aL^r*^-^;t^ (I14*X2T'^) iOfetS 

[0 1171 <lcO<It*>^, x>'N':t-y-tyMi4 8fclB 



[01181 <i^ieiii!bss5 1 •ii^x'^mth-Hmi, 
±ieilii(7)^fficoi(?)(c[!5StcoTm<, ffilttf, a 

i.i:^x±m2x-m.'th-m. 06t:^-rj;dc, 
;if7xa«5 o±coE^eiai5 1 ay^^^ms 2-ea 
10 S-r?.:^ra. j)Sv^{i, mi\,z7f,-ti.o\,z, Hvxm. 

5 0±<50iaiidbS?5 1 <^^fj^<r>MZ^m 2 SrftS-r 
■y -b > h 4 8 <i]yr^)yy LT SSSSLt-l^ I. 

[0 1 1 9 1 SiJdiaJS 1 iWm>h\^\imiih 

U5im'kmm-h±w,tLx\t. ^m5 2kzmhi> 

20 [0 1 201 fLT, ESSfiSiS li:fiS/)N?ie4 3i:<7) 
m^\.zr>\^xh. ±iet?±:^^'f /-4 ItcUXOWf^ 

ati^^sii^j^es 8{i. ±ie3ttfi8feiM*4 9\,zm 
^^fix\^hfi^{hU5 i(r)iz^^mm^ {tmm 
5im\ {z9r.-fx 0 \,z±m 2^<r)^mx'm§.^tix 

m<r)±t-^mfm.^zm^^fix\^hzti:i^m lv^c 

[01211 t^j:hh. tmCiU 5 1 S:±SeoJ: o \izM 

^^z%m^tdk7)i'^-ii^x-m^i<zm.Lt:mm i 

30 0 0nm(7)r^'J;l^$:Xf7Xa^5 0±^cM#tT. 

LXBJS.\^tzh<nl<znbX. ^1S5 2«0^«»S:S^^ 
^b§^i:T. ^tilfS4 7i?)«?m*?:S!l^L^:i:;'!.. ^ 
20ll«ft*5^^^tC'>^v^Ji-&»i, B4fi#<^CN 
R (CNik:^+'J7-y'fXJt) :^ 
K5 2^^M*5*,SmSJ':Uiiai.&i:. ^)S5 2<0^ 

mm.t^mthi.z^'^xj-ixti^mMLtz. 
[01221 z.f\ii. 2ff)mMmi^i^'^\,z'}i-tc\^ 

m^^43ff)r^^)x^i'yyr-/9x^m 

40 \<zw&-thm.'h^h-^Mz^iisi^<nmmzmtLx. ^ 

K 5 2 X-WM^Mz^mCiW' 5 1 ^Wm-^^\^tzist). x 
V y -t >- N J® 4 8 <7)* •/ T i; y y^ipM <.miC. 

^m5 2nmmm^m&a±.mi^t. w\^4 
3^i^<m=^izmbx, :^5 2TisssfL^cieiiei 

wm^coy^ xtmm-i t^thixh , 

[ 0 1 2 3 1 tT . Igt/J'^4 3 fcidUflSf 5 1 ( ± 
50 6t)J^:^^-p^^^Jg^5^^TV^i,fc#^c. Si,y-^X(50|6 
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1 izmmimA^^4 3 tmmmfs. 
*4 9 m&th^ 5 2i tifytzmasi 5 1 $r . 

[ 0 1 2 5 ] § ^>{c. *ii]5toje®tcfcv%T(i, mm 
[0126] t^j:hio. mmmm4 9<7)miz 

A<#«t S , f?±X ^^ir-41 m'\-^4 3t-i^ 
^$ ii4XA';f. ./ -fe y h ^ 4 8*<c: <7)i!»iia=5rDflCi t 

[0 127] ^■m&<^wmzh\^xi,i. ms[z 

^■ti ate. 5tffifgiaS/SE*ls4 9(7)^B(7)tSJa;5:Ciajc7) 
9 *.fi;«cdia54 9aO;S$dmaxt. Tfeffl^ieiim 

4 9(r)mm<^m&^mu<r)oh^cmu4 9 h<m^ d 

mi ni:> sOfttSU (dmax + dmi n) iOtlfi^ 
flgp 5 1 cOiiSS d Sra< LT ^ ^1. . 

[0128] bfzifi-iX. ^fi^mmmm.W4 9 s 
4 8*«7:7-/r'jy^^-c§iiJ:ati^o, s^t. zcoi^ 

[ 0 1 2 9 ] at. *?6HM(3cl:-5-C=5rStT/cl&BM» 

m^j:mmmmizm^^ mmzmm i tzt/'. 

10 13 0] mm. ^iimmmm^za^^xii. m 
mimmi¥4 9<Dimt ix^yxmmom^^x 
\^i>f)K :ff'7xmm5oi>zmih<Dx-\t^j:<. r=>x^ 

(01311 t^i>^, xr<;t-/-feyhi®i:;>!?-yr'jy 
/■tl. t J: I. S^3fec7)itfi55^ii^i^iaj'tl. t ^zi. 

[ 0 1 3 2 1 sfe^c, ±ieilM<?)mtcfcv^T{i. 3t1PB 
%m%^4 9 ^ii=yxW^ SOICT^V OE^ 
01355 li&J^filcL-C. fi^±t3^5 2^^«tTV>& 
5tt»?fiie^j«i*:4 9i: UTJi, ZtHzm^hcDXli 

=5r<. eaii-jf. ;{f7x««5o±(c^iSi&a:gie»flS5 
[0 1 331 $^>(c. ±Mmmmmi,zii^^xii. ??± 
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X9-f:J^-4 1 i: tXs B{#£0>'N-HT-f ;^^'<0;^^^ 
W{4^<, 3tffi?8IBili««:4 9i«!iD^®t-^<Ofa 

[0 1 34 1 ^/i. ±mmmmmizii\,^xtt. wi-^ 

V>|)A^ ^UX'}-Uyy-Ty'!'Xmzm?>iy<7)X'^j:\->Z 
10 [ 0 1 3 5 ] § ^>tc, ±IBIU6<5D}^.^tcfcV^TI4. ??± 

QX'h-oXiii.\<\ 
[0 1361 

[^BB<^*i 1 nmmmm&tmmn 

^ts:hh. mmsmimu$«r)m\>zm,xmi 
20 IX. mz. -&<7)mmimti<ox. ttmxmm 

mom. t^j:h-h. ^m^oMizni. ??±gi5 

mzmm-fhixtcWL^i^mtf::{mA-^ai:^i^(D 
mmmz-mz^->:LbifiX'^ . x^N-^t^-y-feyb^s: 

cowimi:^mMmmt:m^^i> ^ i: , n±.m(o 

X. %'mvimkm-mxm.^'thzbmth. 

[01371 ^<m%. ^-'9^mX^T9^xm.'k 

30 mx.x.^mammi^mE.'thz'tifxth. 
[0 1381 ^t, m-^hh\^\m.>muis-i^m. 
^ 5xy -y -fe y h « t ienflgp t <7)ra«o;* -y r >; y ^ 

□ t /::{i1St/j^igSr^+nm5r-^^-t'iSg!§-a-5 ^ t 
. JH/J^e* ^{^m/l^BSP t J: 0 XA'^. V -tr y h 

«^ Bira<oieiieiS5(cc7);^i.tiitt I, c t **t-^ i. 1 1 1 
mm^^-^^^L'&^h^Lh^x-th. 

[01391 ifi5^2iem(7)|&BH^3fef»fSIE^I«<W4 

[01401 iij^ia3i£Kco^flo3fcffii8iesi«*s± 
-Hm.zi.ix\t. nhm\i.. mmmm<rym^. 
tKchib. mmmui*^^^(ommizi!iLxmMi 
50 X. mz. -M(omtmmh<7)x. mmmm 



( 

2 1 

[0141) -eo^m. T-i'^mMfr^'^xm^i 
[ 0 1 4 2 ] ifttc, m'\^hh^^\m'mQi}^t:>m. 

□ t tzmA-^^ SrSt+ n m jf-r-Tie^? if: I. ^ t 
li5rHffliOieiieigStc<o;?<-BSStT-t= S 1 1 1 1 , XA'* 

[0143] m^T^Atm<r>w!Affimmmuwn^ 

[0144] m.mtm<r)W^<r)mmmmmzx 
ix\i. ^mkimmi^<r>m^\zw\--<m{ht^hh^^ 

mi(r)-^imi.'Oi::,-^<m^^iXX^^h<r>X\ x^U-y 

-fe y vm^:i^it'miumw<rmm<r>whmb ti -v 
r^)yyth<7)i^±Lx. x^u ••/-<: yb*isra»a 
^b<7}?i-mmzi] >/r 'J yy^^h z. b m-t . tmih 
mM<nm<r)wm!^m3tthzbt/^x-th. it:. 
mm'mmzm^^tirzmm^bJ^j'<^- v^yh 

mbi:^'yrVy'/^^hZb*<X'^, zcom^izh-y 
X tmm(7){h3b x./<^-y -b y h^b <r)fi r U y^\t 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Tn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical information record-medium regenerative 
apparatus, its playback approach, and the optical information record medium for reproducing in a detail 
the recording information recorded on super-high density across the diffraction limitation of light about 
an optical information record-medium regenerative apparatus, its playback approach, and an optical 
information record medium. 
[0002] 

[Description of the Prior Art] Recently, it is in an information society and the optical disk unit which 
performs informational record and playback is put in practical use using the laser spot which condensed 
this laser beam even near the diffraction hmitation by using the high spatial coherence nature of a laser 
beam. 

[0003] Even if the recording density and the playback limitation in these optical disks condense a laser 
beam to near [ the ] the diffraction limitation, it is mostly determined on laser wavelength and there is a 
limit in large capacity-ization of a record medium only by condensing of a laser beam. 
[0004] Then, in order to meet the request of the further large-capacity-izing of a record medium, the 
optical memory adapting the so-called PSTM (photon scan mold tunneling microscope) which performs 
record and playback using the tunneling phenomenon of a super-high density record-ized technique and 
a photon [ in / as one of such the super-/ next-generation / high density record memory / research of the 
playback technique of a minute record pit is overly done, and / an EBANESSENTO place ] is proposed 
in every direction. 

[0005] this PSTM - the Physical Society of Japan - although indicated by VoL48, Nol, and 1993p25 at 
the detail, if it explains briefly, as shown in drawing 9 , incidence of the incident light 2 will be carried 
out at an include angle which usually causes total reflection to the interface of the observation object 
object 1, and the EBANESSENTO place 3 which separates from this interface and which is boiled, and 
it follows and optical reinforcement decreases exponentially will be generated near the interface of the 
observation object object 1. In this case, although the EBANESSENTO place 3 which the interface of 
the observation object object 1 generates by total reflection as it is completely flat also becomes 
homogeneity in a flat surface, if minute irregularity, a minute minute body, etc. exist in the interface of 
the observation object object 1, the EBANESSENTO place 3 formed will also be disturbed according to 
these configurations, and the EBANESSENTO place 3 will carry out localization only minute 
irregularity or near the front face of a minute body. Therefore, if the probe 4 with the sharp tip formed 
by the optical-fiber metallurgy group etc. is brought close to this localized EBANESSENTO place 3, 
since the EBANESSENTO places 3 will be scattered about, the reinforcement of the EBANESSENTO 
place 3 is measured by changing the scattered light into the propagation light 5 for that scattered light 
with direct detection or an optical fiber, and detecting this propagation light 5 with a detector 6. 
[0006] That is, the output 7 corresponding to the shape of surface type of the observation object object 1 
can be obtained by controlling the distance of a probe 4 and the observation object object 1, and moving 
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the observation object object 1 for a probe 4 to a scan or a probe 4 to the observation object object 1 so 
that the output of the detector 6 according to turbulence of this EBANESSENTO place 3 may be used 
and that output may become fixed. 

[0007] And if the resolution of PSTM raises the sharp nature of a point in order to be fundamentally 
dependent on the tip configuration of a probe, an EBANESSENTO place can be localized according to 
the configuration of a probe, and the resolution exceeding the diffraction limitation of tiie light in the 
usual optical microscope can be obtained. 

[0008] As super-high density optical memory using such super resolution nature, there are some which 
are indicated by the collection Hp 287 of the 65th spring annual convention (1993) lecture drafts of the 
Chemical Society of Japan, for example, and this super-high density optical memory performs record 
and playback by the principle as shov^n in drawing 10 . 

[0009] That is, incidence of tiie laser beam 1 1 for record and playback is carried out by the suitable 
approach for a probe 12, the guided wave of the inside of this probe 12 is carried out, and the 
EBANESSENTO place 13 which has breadth almost comparable as the three-dimensions configuration 
of this point by the point of the probe 12 which sharpened keenly is made to form in drawing 10 . What 
formed the record layer 16 containing a photochromic ingredient on the transparence substrate 15 as a 
record medium 14 is used. 

[0010] In this super-high density optical memory, when recording, by making a probe 12 approach the 
record layer 16 to the distance below wavelength extent of the laser beam 1 1 for record, and making the 
record layer 16 cause a photochromic reaction by the EBANESSENTO light 13, it is changing the 
permeabiUty of the record layer 16, and information is recorded. 

[001 1] Moreover, when reproducing information, it carries out by detecting the reinforcement of the 
light 17 which the EBANESSENTO place 13 penetrates to tiie transparence substrate 15 side with a 
detector 18. 

[0012] Therefore, recording information is reproducible by scanning a probe 12 relatively to the 
transparence substrate 15. 

[0013] The approach of reproducing change of the local optical property which records using such a 
minute probe by making an optical (MAG) chemical reaction perform in the minute field on a substrate, 
and is produced as a result using NSOM (myopia field flying spot microscope) is proposed variously. 
[0014] as the research result of Bell Laboratories - Near-field magneto-optics and highdensity data 
storage, E.Betzig et.al, and Appl.Phys.Lett. - 61 (2) and 13 July 1992pl42 According to what is 
indicated, the cobalt-platinum cascade screen which has high faraday effectiveness as a record medium 
is used. And record to a record medium is irradiated at a cobalt-platinum cascade screen using a minute 
probe, argon laser (488nm) is heated for it more than a curie point, and it carries out by reversing 
magnetization locally, and argon laser (515nm) is irradiated to read-out from a record medium at a 
cobalt platinum cascade screen, and it is carrying out by detecting 2-dimensional distribution of the 
inclination of the plane of polarization of the transmitted light. 

[0015] according to this approach ~ record - resolution ~ about lOOnm ~ playback - resolution is 30- 
50nm and record of 45 Gb/in is attained. 

[0016] Moreover, in Liu, Z.F.;Hashimoto, K.;Fujishima, A.Natura, 1990, 347, and 658., the proposal of 
high density record and playback using the azobenzene derivative as an ingredient of PSTM is made, 
and since azobenzene derivative LB film causes a reversible cis-trans isomerization reaction by 
ultraviolet radiation and the light, its attention is paid to this proposal being observed as a high density 
record ingredient by photon mode. 

[0017] Using the probe formed with die fiber of lOOnm of tip **** in the light of ultraviolet argon laser 
(350nm), a photoisomerization reaction is made to perform locally, laser beam reinforcement is dropped 
on this approach, and it is reproducing by detecting the transmitted light reinforcement which penetrated 
the medium. 

[0018] Furthermore, Liu, Z.F.;Morigaki, K.;Enomoto, T.;Hashimato, K.;Fujishima, A J.Phys.Chem., 
1992, 96, and 1875. It sets and the proposal of the same high density record and playback using the spin 
coat film of a diaryl ethene derivative is made. 
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[0019] Moreover, the evanescent wave which generated what the technique indicated by JP,7-21564,A, 
JP,4-14620,A, JP,6-139620,A, etc. for the purpose of high density record and playback is proposed, and 
was indicated by these in the total reflection by prism makes the metal section of a record layer excite 
surface plasmon, and this reads information as change of the amount of reflected lights using the energy 
of incident light be absorbed in resonance. 
[0020] 

[Problem(s) to be Solved by the Invention] However, although high density record and playback could 
be performed if it was in each proposal of conventional high density record and playback, there was a 
problem that playback sensibility was low in addition, with the problem that the processing speed is 
slow as an optical information record medium with which high-speed processing is demanded. [ such ] 
[0021] For example, although the probe memory using a probe was developed in order to observe an 
observation object object, and it can raise recording density including Above PSTM sharply Distance 
control of the distance of a probe and a record layer needed to be carried out from atomic order in the 
condition of dozens of nm order of having made both approaching very much, the scan speed and data 
transfer rate were very slow, and there was room of amelioration as an optical information record 
medium with which high-speed processing is demanded. 

[0022] Namely, it sets to record and playback of an optical information record medium. Although it 
becomes an important technical problem that it can use for record and playback of mass data, such as 
voice and an animation, in order to require reproduction speed, i.e., rapid access, and a high data transfer 
rate with recording density and to employ the description that probe memory called super-high density is 
big, efficiently If it was in the above-mentioned proposal, as an optical information record medium with 
which high-speed processing is demanded, the relative scan speed a probe and for observation was slow, 
and there was room of amelioration. 

[0023] In order to solve this problem, it is necessary to make a probe scan perform at high speed, and to 
perform distance control between a probe and a record medium with a very sufficient precision. 
[0024] As a means to solve this point, there are OPTICAL DATA STORAGE USING A 
SOLIDIMMERSION LENS and an experiment indicated by MORIS'94 pi 23. 
[0025] This approach is reproducing the signal of MO (Magneto-Optical Disk: magneto-optic disk) 
media by the EBANESSENTO place which carries SIL in a surfacing head and generates it on the front 
face of SIL which surfaced, in order to contraction-ize a spot form in SIL (SOLID IMMERSION LENS) 
which realizes high NA (Numerical Aperture: numerical aperture) and to attain a high transfer rate. 
[0026] However, in this experiment, since it was reproducing using that an EBANESSENTO place 
exists over a wide area since the EBANESSENTO place has occurred by the total reflection of the base 
of SEL, and MO media, an EBANESSENTO place did not carry out coupling efficiently, but there was a 
problem that resolution was bad. 

[0027] Moreover, in playback, since the probe memory using probes including Above PSTM used the 
transmitted light, it had the problem that playback sensibility was bad, required [ for the Records 
Department to differ from the optical constant fundamentally in the non-Records Department ] 
consequently. 

[0028] Furthermore, the evanescent wave which generated each thing indicated by the above-mentioned 
official report in the total reflection by prism makes the metal section of a record layer excite surface 
plasmon, and this reads information as change of the amount of reflected lights using the energy of 
incident light being absorbed in resonance. 

[0029] Therefore, since the total reflection of the base of prism was used, the EBANESSENTO place 
existed over the wide area and plasmon was used, there was a problem that resolution was bad. 
[0030] In addition, the AFM probe memory which combined the probe memory or light using AFM 
(Atomic Force Microscope : atomic force microscope) and STM (Scanning Tunneling Microscope : 
scan mold tunneling microscope) which do not use light is proposed variously. 

[003 1] For example, O plus E October, 1994 There are some which were indicated by p48 grade and this 
makes possible an optical disk several 1000 times the storage capacity of current at the conventional 
phase change ingredient using AFM. According to this, using what carried out the spatter of the GeSbTe 
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alloy (20nm in thickness) which is a phase change ingredient as a record medium on the conductive 
substrate, an AFM probe (golden covering silicon nitride) is contacted on a disk front face by the minute 
force (lONs), and the pulse voltage of 3V is impressed to it. Change of the resistance of a detailed field 
with a diameter of about lOnm can be carried out 100 or more times, without a phase change ingredients 
crystalizing locally with the Joule*s heat generated at the probe tip with this pulse voltage, and changing 
the shape of surface type of a disk (for example, below 109 omega from 101 lohms). And playback of 
the information from a record medium impresses the electrical potential difference of 0.5V to an AFM 
probe, and is performed by reading the resistance of a disk side. 

[0032] According to this playback approach, the recording surface is flat to having recorded information 
with irregularity in the AFM method conventionally. Therefore, in the conventional AFM contact 
recording which a probe is contacted to a recording surface and reproduces record irregularity, to 
playback speed having been restricted by the mechanical resonance frequency of a probe, according to 
the above-mentioned approach, since it is a flat recording surface, playback speed can be set up more 
than the mechanical resonance frequency of a probe. 

[0033] However, there was a problem of it having been unchanging to AFM contact recording, and the 
playback speed and the access rate by friction and vibration of a probe having had a limit fundamentally, 
and damaging a recording surface also by this approach. 

[0034] Then, invention according to claim 1 attaches the minute projection or minute opening which 
generates an EBANESSENTO place in the surfacing member which maintains a fixed distance and 
surfaces to the front face of the optical information record medium itself By preparing the record 
heights which carry out coupling to this EBANESSETTO place in the front face of an optical 
information record medium Without using a complicated control circuit, where fixed spacing is always 
maintained for a minute projection or minute opening, an optical information record medium is rotated 
at high speed. With a high speed and high resolution And it is stabilized and aims at offering the optical 
information record-medium regenerative apparatus which can reproduce exact recording information. 
[0035] Invention according to claim 2 aims at offering the optical information record-medium 
regenerative apparatus which can raise the effectiveness of the coupling phenomenon of an 
EBANESSENTO place and can raise playback sensibility by forming a minute projection or minute 
opening on a par with the record heights of an optical information record medium. 
[0036] Invention according to claim 3 attaches the minute projection or minute opening which generates 
an EBANESSENTO place in the surfacing member which maintains a fixed distance and surfaces to the 
front face of the optical information record medium itself By preparing the record heights which carry 
out coupling to this EBANESSETTO place in the front face of an optical information record medium 
Without using a complicated control circuit, where fixed spacing is always maintained for a minute 
projection or minute opening, an optical information record medium is rotated at high speed. With a 
high speed and high resolution And it is stabilized and aims at offering the optical information record- 
medium playback approach which can reproduce exact recording information. 

[0037] Invention according to claim 4 aims at offering the optical information record-medium playback 
approach which can raise the effectiveness of the coupling phenomenon of an EBANESSENTO place 
and can raise playback sensibility by forming a minute projection or minute opening on a par willi the 
record heights of an optical information record medium. 

[0038] By forming record heights highly rather than the greatest difference of elevation of the minute 
irregularity of the front face of an optical information record medium, an EBANESSENTO place carries 
out coupling of the invention according to claim 5 only to record heights appropriately, and it prevents 
incorrect detection of heights other than record heights, and aims at offering the optical information 
record medium which can raise detection precision. 

[0039] Invention according to claim 6 aims at offering the optical information record medium which can 
raise a data transfer rate while it raises playback sensibility by covering the front face of record heights 
with a metal at least. 

[0040] Invention according to claim 7 aims at offering the optical information record medium which can 
raise a data transfer rate while it raises contrast with parts other than record heights and record heights 
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and raises playback sensibility further by forming parts other than the record heights of an optical 

information record medium with glass or plastics. 

[0041] 

[Means for Solving the Problem] The optical information record-medium regenerative apparatus of 
invention according to claim 1 The optical information record medium with which the record heights of 
the predetermined magnitude used as a recording information unit were formed on the base material of 
the shape of a disk by which a rotation drive is carried out, While maintaining fixed distance and rising 
to surface to the front face of the side in which said record heights of said optical information record 
medium by which a rotation drive is carried out were formed itself The surfacing member by which a 
minute projection or minute opening was formed in the front face by the side of said optical information 
record medium, A laser beam is irradiated at said minute projection or said minute opening of said 
surfacing member. It has a detection means to detect the amount change of reflected lights of this laser 
beam by coupling of a laser beam exposure means to generate an EBANESSENTO place, and the 
EBANESSENTO place generated when said laser beam is irradiated by said minute projection or said 
minute opening and said record heights. Based on the detection result of said detection means, the 
above-mentioned purpose is attained by reproducing said recording information of said optical 
information record medium. 

[0042] Here, an optical information record medium uses as a substrate the base material formed in the 
shape of a disk, and the minute record heights which serve as a recording information unit at least are 
formed in the front face. 

[0043] These record heights can be formed using various approaches. For example, it is the cantilever 
which carried out golden vacuum evaporationo in the cluster vacuum deposition using AFM to a golden 
cluster on Si substrate Si02 On the piled-up base material, record heights with a diameter [ of 10-20nm ] 
and a height of several nm can be formed by carrying out electric-field vacuum evaporationo. 
[0044] Moreover, as other examples, record heights can be formed using the shape-memory resin which 
shows a configuration record phenomenon by thermal stimulation. If a shape-memory resin is heated 
beyond the temperature from which the elastic modulus changes rapidly, this can expand, and can use 
the phenomenon in which convex upheaval is formed, and a poly norbomene, polyisoprene, and styrene- 
butadiene copolymer, polyurethane, etc. can be used for it as a shape-memory resin, for example. 
[0045] Furthermore, as a cheap approach of forming record heights, the acrylic ball corresponding to the 
magnitude (for example, lOOnm) of record heights to produce is distributed underwater, and there is the 
approach of carrying out what was suitably diluted with alcohol with ** on a base material, making 
distribute one layer of acrylic balls by evaporating a solvent, and forming. 

[0046] In addition, as an approach of making record heights forming, it is not limited to the above- 
mentioned approach. 

[0047] Moreover, although the thing of various devices can be used for a surfacing member For 
example, can use the slider used for the known hard disk as it is, and especially, even if it is a smooth 
recording surface, in order to reduce problems, such as adsorption The case where sufficient 
regenerative signal is acquired even if the probe and the recording surface are separated to lOOnm order 
is removed. It is desirable to use not contact start-stop system (CSS: method which performs starting of 
equipment and a halt, contacting a surfacing head to a recording surface) but the method which carries 
out starting and a halt to non-contact. As a non-contact method, the self loading mold surfacing head 
slider device, the slider rise-and-fall mold load / unload device, the lamp load mold load / unload device, 
etc. are suitable, for example. 

[0048] That is, by the CCS method, the problem of friction and wear in the adsorption and the mixture- 
method-lubrication field at the time of quiescence of the slider accompanying the reduction in surfacing 
of a slider occurs, and if it is the field which makes a problem record heights with the minute front face 
of the optical information record medium which is a recording surface like this invention and which was 
micrified, since it will become still more remarkable, this adsorption is not employable. 
[0049] In addition, in this invention, although the texture ring which attaches granularity to the front 
face of the magnetic disk made smooth because of this absorption-phenomenon relaxation specially is 
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given in current, this surface rough ****** is not desirable in order to reduce the contrast of record 
heights. 

[0050] Moreover, to a surfacing member, a minute projection or minute opening is formed in the field 
by the side of that optical information record medium, it is the magnitude suitable for making an 
EBANESSENTO place localize and generating, and, as for this minute projection or minute opening, it 
is desirable to form very minutely compared with the magnitude of a surfacing member. 
[0051] A surfacing member needs to maintain the smallest possible flying height so that an 
EBANESSENTO place may carry out coupling eflFiciently between a minute projection or minute 
opening, i.e., a probe, and an optical information record medium. 

[0052] As the flying height, although the minimum is Onm or less, specifically, actually, the range of 
dozens- lOOnm is desirable [ a minimum ] in limit, although 300nm or less is desirable. Namely, the 
playback by the optical information record-medium regenerative apparatus Since it is a thing using what 
an EBANESSENTO place does to a probe for coupling by the recording surface (dispersion and 
fluorescence excitation by the interaction with approaching space), Although it is desirable to bring a 
probe (a minute projection or minute opening) and record heights close to about lOnm or less, the 
distance of these lOnm or less Even if it cannot attain in the distance of the front face of a surfacing 
member and the front face of the optical information record medium itself, i.e., the front face of a base 
material, minute opening or the minute projection arranged at the. opposed face with the optical 
information record medium of a surfacing member should just approach record heights and lOnm. 
[0053] In this case, satisfactory, if problems, such as the flying height of a surfacing member and 
vibration, do not arise, even if a minute projection contacts record heights, since this minute projection 
or minute opening is formed very minutely compared with the magnitude of a surfacing member, it 
hardly affects the flying height of a surfacing member as mentioned above. 

[0054] In order for the diameter of a tip of the projection, the tip radius of curvature of a projection, or 
the magnitude of the opening to generate a suitable EBANESSENTO place and to carry out coupling to 
record heights appropriately, as for a minute projection or minute opening of a surfacing member, about 
lambda / 500 to lambda/10 are desirable to the wavelength lambda of the irradiated laser beam, i.e., 
playback light. 

[0055] And if the thing of the configuration which is made to generate a suitable EBANESSENTO place 
and carries out coupling to record heights appropriately is producible, the production approach of a 
minute projection or minute opening is not limited at all, and various approaches are possible for it. 
[0056] That is, a minute projection may be prepared in the ingredient of a surfacing member itself, and 
may make the minute projection produced separately adhere to a surfacing member, 
[0057] As an approach of producing a minute projection, filament heating type PuUar (PULLER) is 
used, for example. How to carry out vacuum evaporationo covering of the aluminum at a two-step 
length glass micropipette (A. Lewis and KLieberman:Anal.Chem. and 63 (1991) 625A-638A reference). 
Or the tip of a quartz rod and a single mode auartz optical fibre is ground sharp. The approach and single 
mode optical fiber to which opening of the pinhole is carried out for aluminum after vacuum 
evaporationo covering are processed by CO laser heating type micropipette PURA. It is radicalized in 
the approach of covering aluminum, or the end of an optical fiber with chemical etching, and there is the 
approach (the Kanagawa technology academy in the Otsu "photon control" project research report 
Heisei 5 fiscal year [ : ]) of covering a point with a metal alternatively etc. 

[0058] The minute projection produced by these approaches can generate an EBANESSENTO place by 
carrying out the guided wave of the laser beam to an optical fiber, a quartz rod, or a micropipette. 
[0059] Also by furthermore, the approach (precision optical meeting magazine Vol.60, No.8, 1994 
pi 122 reference) of sticking by pressure and pasting up an ingredient suitable in sticking by pressure 
and pasting up a microcrystal on the front face of a surfacing member, for example, a polystyrene latex 
ball Although the minute projection which has a function as a minute projection of this invention is 
producible, since it is necessary to carry out total reflection of the laser beam on the front face of a 
surfacing member in the case of these approaches, it is necessary to choose a configuration and laser 
incidence coupling of an ingredient side which total reflection produces. 
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[0060] Moreover, as an approach of producing minute opening, what kind of approaches, such as 
processing using a laser beam and processing by the only mechanical approach, may be used. 
[0061] When minute opening is produced to a surfacing member, a playback laser beam may irradiate 
this minute opening direct, and may be irradiated through an optical fiber and optical waveguide on the 
way. 

[0062] And the location where a recording information unit consists of record heights of an optical 
information record-medium front face, and an optical information record medium does not have 
recording information, i.e., the non-Records Department, is a location where record heights do not exist. 
[0063] Therefore, since the record heights of a minute projection, or a minute opening and an optical 
information record medium approach very much when the minute projection or minute opening formed 
in the surfacing member scans record heights. The EBANESSENTO places which oozed out from a 
minute projection or minute opening are scattered about by coupling. The amount of reflected lights of 
the laser beam which carried out incidence to a minute projection or minute opening falls according to 
the stage of this coupling. At the non-Records Department The EBANESSENTO place which carries 
out localization to a minute projection or minute opening since record heights do not exist has an optical 
information record medium and weak coupling, or in order that coupling may not break out, it does not 
almost have change of the amount of reflected lights. 

[0064] Consequently, the recording information of an optical information record medium is reproducible 
by detecting change of this amount of reflected lights with a detection means. 
[0065] Thus, since playback of recording information is performed to the existence of the surface 
heights of an optical information record medium, compared with the method recorded by refractive- 
index change or change of the magnetization direction, recording information can raise playback 
sensibility and can attain raise in recording density, and high data transfer rate-ization. 
[0066] In addition, by the playback approach by the transmitted light, even if it is a regenerative 
apparatus using generating of an EBANESSENTO place, since the transmitted light of the part which 
irradiates a laser beam, and the whole part in which a system is not only complicated, but the part and ** 
which detect the transmitted light are another, and the playback laser beam was put is also condensed, 
there is a possibility of detecting the scattered light and coupling light from other than the target 
information bureau, and resolution falls. 

[0067] That is, as the playback approach by the transmitted light, as shown in drawing,! 1 , irradiate the 
playback laser beam 21 at the optical information record medium 23 with which the Records 
Department 22 was formed, the EBANESSENTO place 24 is made to form in a recording surface, this 
EBANESSENTO place 24 is changed into the propagation light 26 with the minute probe 25, and how 
to detect with a detector 27 can be considered, for example. In addition, 28 in drawing 1 1 is total 
reflection light. 

[0068] Since this approach has the EBANESSENTO place 24 which is detection light in the field of the 
playback laser beam 21 and the opposite side to the optical information record medium 23, it can be 
called transmitted light detection mold, and the EBANESSENTO place 24 by the playback laser beam 
21 exists besides Records Department 22 to reproduce. Therefore, EBANESSENTO places 24 other 
than this Records Department which wants to reproduce 22 carry out coupling to the minute probe 25, 
and resolution is reduced. 

[0069] Moreover, as the another playback approach by the transmitted light, as shown in drawing 12 , 
how to carry out incidence of the playback laser beam 32 to the minute probe 31, generate the 
EBANESSENTO place 33 at the tip of the minute probe 31, condense the scattered light 37 when 
carrying out coupling to the Records Department 36 on not the reflected light 35 reflected with the 
optical information record medium 34 but the optical information record medium 34, i.e., the transmitted 
light, with a condenser lens 38, and detect with a detector 39 can be considered, for example. 
[0070] It is very difficult for this approach to detect efficiently the scattered light 37 scattered about in 
all directions, and resolution falls. 

[0071] According to the configuration of invention according to claim 1, a surfacing member Since it 
follows to the base material of an optical information record medium, i.e., the own front face of an 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/3/04 



Page 8 of 15 



optical information record medium, and a fixed distance is always held Spacing of the minute projection 
or minute opening attached in the surfacing member, and record heights can always be kept constant to 
the wave of an optical information record medium, i.e., the wave of a base material. Without using a 
complicated control circuit for spacing of the probe (minute opening, minute projection) and the optical 
information record medium which are made to generate an EBANESSENTO place, where the minute 
projection of a surfacing member, or minute opening and fixed spacing is maintained, an optical 
information record medium can be rotated at high speed. 

[0072] Therefore, while being able to raise data transfer and an access rate, it is high resolution, and it is 
stabilized and exact recording information can be reproduced. 

[0073] Since it is the reflective mold which reproduces recording information by quantity of light 
change of the reflected light by coupling between the EBANESSENTO places and record heights which 
are especially generated from a minute projection or minute opening Since a system is easy and a minute 
projection or minute opening is formed in the surfacing member While being able to make minute 
opening or a minute projection able to approach to dozens of nm order and being able to irradiate an 
EBANESSENTO place by a minute projection or minute opening only at desired record heights Only 
the recording information from the record heights of the request by which the EBANESSENTO place 
was irradiated can be efficiently included in the reflected hght, and detection sensitivity can be raised. 
[0074] Said minute heights or said minute opening of said surfacing member may be formed in the two- 
dimensional or magnitude of said record heights formed in said optical information record medium 
comparable as three-dimensions-magnitude so that it may indicate to claim 2 in this case. 
[0075] According to the above-mentioned configuration, the tunneling phenomenon of the photon which 
gets across to the body with which the light which carried out total reflection by the coupling 
phenomenon of an EBANESSENTO place, i.e., a minute projection, and minute opening approaches in 
non-contact Although effectiveness changes, and it becomes max with the magnitude of a minute 
projection or minute opening, a configuration and the magnitude of record heights and a configuration, 
especially its magnitude when the both magnitude and configuration are almost the same Since the 
magnitude is now formed to the same extent as record heights at least among the magnitude of a minute 
projection or minute opening, and a configuration, playback sensibility can be raised further. 
[0076] The optical information record-medium playback approach of invention according to claim 3 The 
rotation drive of the optical information record medium with which the record heights of the 
predetermined magnitude used as a recording information unit were formed on the disk-like base 
material is carried out. To the front face of the side in which said record heights of this optical 
information record medium by which a rotation drive is carried out were formed itself, a surfacing 
member maintains fixed distance and surfaces. A minute projection or minute opening is formed in the 
front face by the side of said optical information record medium of this surfacing member. Irradiate a 
laser beam with a laser beam exposure means, and this minute projection or this minute opening is made 
to generate an EBANESSENTO place. The above-mentioned purpose is attained by a detection means' 
detecting the amount change of reflected lights of this laser beam by coupling of the this 
EBANESSENTO place to generate and said record heights, and reproducing said recording information 
of said optical information record medium. 

[0077] Since according to the above-mentioned configuration a surfacing member is followed to the 
base material of an optical information record medium, i.e., the own front face of an optical information 
record medium, and a fixed distance is held Spacing of the minute projection or minute opening, and the 
base material which were attached in the surfacing member can always be kept constant to the wave of 
an optical information record medium, i.e., the wave of a base material. Without using a complicated 
control circuit for spacing of the probe (minute opening, minute projection) and the optical information 
record medium which are made to generate an EBANESSENTO place, where the minute projection of a 
surfacing member, or minute opening and fixed spacing is maintained, an optical information record 
medium can be rotated at high speed. Moreover, since this surfacing member is not followed to record 
heights, when the minute projection or minute opening attached in the surfacing member counters the 
location where the record heights of a base material exist, It can approach with a record medium, and 
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when the location which does not have record heights conversely is countered, it will keep away with a 
record medium, and the smile projection or minute opening attached in the surfacing member can 
approach only with record heights, and can reproduce exact recording information. 
[0078] Therefore, while being able to raise data transfer and an access rate, it is high resolution, and it is 
stabilized and exact recording information can be reproduced. 

[0079] Since it is the reflective mold which reproduces recording information by quantity of light 
change of the reflected light by coupling between the EBANESSENTO places and record heights which 
are especially generated from a minute projection or minute opening Since a system is easy and a minute 
projection or minute opening is formed in the surfacing member While being able to make minute 
opening or a minute projection approach to dozens of nm order and being able to irradiate an 
EBANESSENTO place by a minute projection or minute opening only at desired record heights Only 
the information from desired record heights that the EBANESSENTO place was irradiated can make it 
able to contain in the reflected light efficiently, and can raise detection sensitivity. 
[0080] Said minute heights or said minute opening of said surfacing member may be formed in the two- 
dimensional or magnitude of said record heights formed in said optical information record medium 
comparable as three-dimensions-magnitude so that it may indicate to claim 4 in this case. 
[0081] According to the above-mentioned configuration, since the magnitude is formed to the same 
extent as record heights at least among the magnitude of a minute projection or minute opening, and a 
configuration, playback sensibility can be raised further. 

[0082] The record heights of the predetermined magnitude used as a recording information unit are 
formed on the disk-like base material with which the rotation drive of the optical information record 
medium of invention according to claim 5 is carried out. Fixed distance to the minute projection or 
minute opening formed in the surfacing member which maintains and surfaces to the front face of said 
base material with which said record heights were formed itself by the exposure of a laser beam It is the 
optical information record medium with which said recording information is reproduced based on the 
amount change of reflected lights of this laser beam by coupling of the EBANESSENTO place to 
generate and said record heights. Said record heights The above-mentioned purpose is attained by being 
formed more highly than the maximum difference of elevation of the irregularity of the front face itself 
in which the record heights concerned of said optical information record medium were formed. 
[0083] Since according to the above-mentioned configuration record heights are formed more highly 
than the greatest difference of elevation of the minute irregularity of the front face of this optical 
information record medium when minute irregularity is shown in the front face of an optical information 
record medium It prevents that an EBANESSENTO place carries out coupling to the minute heights of 
the front face of this optical information record medium. Or it prevents that an EBANESSENTO place 
does not carry out coupling to the record heights formed in the surface crevice, and coupling of the 
EBANESSENTO place can be appropriately carried out only to record heights, and incorrect detection 
of heights other than record heights can be prevented. Consequentiy, detection precision can be raised 
further, 

[0084] The record heights of the predetermined magnitude used as a recording information unit are 
formed on the disk-like base material with which the rotation drive of the optical information record 
medium of invention according to claim 6 is carried out. Fixed distance to the minute projection or 
minute opening formed in the surfacing member which maintains and surfaces to the front face of said 
base material with which said record heights were formed itself by the exposure of a laser beam It is the 
optical information record medium with which said recording information is reproduced based on the 
amount change of reflected lights of this laser beam by coupling of the EBANESSENTO place to 
generate and said record heights. Said record heights The above-mentioned purpose is attained by 
covering the front face with the predetermined metal at least. 

[0085] Since the front face of record heights is covered with the metal at least, while being able to raise 
playback sensibility according to the above-mentioned configuration, a data transfer rate can be raised. 
[0086] In each above-mentioned ****^ said base material may be formed by glass or plastics so that it 
may indicate to claim 7. 
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[0087] Since parts other than the record heights of an optical information record medium are formed 
with glass or plastics, while according to the above-mentioned configuration being able to raise contrast 
with parts other than record heights and record heights and being able to raise playback sensibility 
further, a data transfer rate can be raised, 
[0088] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
to a detail based on an accompanying drawing. 

[0089] In addition, since the gestalt of the operation described below is a gestalt of suitable operation of 
this invention, desirable various limitation is attached technically, but especially the range of this 
invention is not restricted to these modes, as long as there is no publication of the purport which limits 
this invention in the following explanation. 

[0090] Drawing 1 is the side-face fragmentary sectional view of the optical information record-medium 
regenerative apparatus which applied the optical information record-medium regenerative apparatus, its 
playback approach, and the optical information record medium of this invention, and an optical 
information record medium. 

[0091] In drawiiigj. , as for the optical information record-medium regenerative apparatus 40, prism 42 
is attached in the point of the surfacing slider (surfacing member) 41, and the surfacing slider 41 can use 
the shder of the usual hard disk, especially the slider of a non-contact method, for example, a self 
loading mold surfacing head slider device, a slider rise-and-fall mold load / unload device, a lamp load 
mold load / unload device, etc. 

[0092] The base of prism 42 is formed in the convex cone configuration, and the minute projection 43 
formed in the top-most vertices of the cone configuration of the base of prism 42 with the polystyrene 
latex ball is stuck by pressure. As for the minute projection 43, the diameter is formed in about 500nm. 
[0093] Incidence of the laser beam by which the optical information record-medium regenerative 
apparatus 40 was equipped with the laser light source 44 which carries out outgoing radiation of the 
laser, and outgoing radiation was carried out from the laser light source 44 is carried out to the base of 
prism 42 as a playback laser beam 45. Total reflection of the playback laser beam 45 by which incidence 
was carried out to the base of prism 42 is carried out on the base of prism 42, and incidence is carried 
out to a detector 47 as the reflected light 46. A detector 47 detects quantity of light change of the 
reflected light 46 by which incidence is carried out, and the quadrisection photodetector is used as a 
detector 47, for example. 

[0094] As mentioned above, since the minute projection 43 is attached in the top-most vertices of the 
base of the cone configuration of prism 42, if the playback laser beam 45 from a laser light source 44 is 
irradiated by the top-most-vertices section of the cone configuration of the base of prism 42, in the 
minute projection 43, the localized EBANESSENTO place 48 corresponding to the shape of that surface 
type will occur by this playback laser beam 45. 

[0095] Under the surfacing slider 41, the optical information record medium 49 is arranged, the record 
heights 5 1 which are recording information units are formed on the disk-like glass substrate (base 
material) 50, and, as for the optical information record medium 49, the record heights 51 and a glass 
substrate 50 are further covered with the gold film 52. 

[0096] That is, the optical information record medium 49 prepares the glass substrate 50 with a flat front 
face as shown in (a) of drawing 2 , can carry out an acrylic ball with a diameter of about lOOnm suitably 
diluted with the back alcohol made to distribute underwater with **, and can make homogeneity 
distribute an acrylic ball only for one layer of alcohol of a solvent with vacuum evaporationo **** on 
this glass substrate 50, as shown in (b) of drawing 2 . Then, as shown in (c) of drawing 7 , the optical 
information record medium 49 which has the record heights 51 of the shape of a cylinder with a 
diameter [ of about lOOnm ] and a height of about 30nm is formed on a glass substrate 50 by vapor- 
depositing a gold film 52. 

[0097] In this case, the gap is formed as the gold film 52 vapor-deposited on the record heights 5 1 and 
the gold film 52 directly vapor-deposited on the glass substrate 50 are shown in (c) of .dra\3dng.2 . 
[0098] The record heights 51 may be formed with the cluster vacuum deposition which used AFM 
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mentioned above, for example. Moreover, this cluster vacuum deposition As shovra in drsvAng 3 , carry 
out a golden cluster on a substrate 71, for example, Si substrate, from the cantilever 70 which carried out 
golden vacuum evaporationo, carry out ON/OFF actuation of the switch 74 on the Si02 base material 73 
on which 72 was put, and by carrying out electric-field vacuum evaporationo For example, the record 
heights 5 1 with a diameter [ of 10-20nm ] and a height of several nm can be formed. 
[0099] And as for the minute projection 43 attached in the above-mentioned surfacing slider 41, it is 
desirable to be formed in the magnitude, the magnitude equivalent to a configuration (the magnitude and 
tiie configuration which include the metal concerned when being covered with the metal of gold film 52 
grade, as the record heights 5 1 show drawing 1 ), and the configuration of the record heights 51 
currentiy formed in the above-mentioned optical information record medium 49. 
[0100] The optical information record medium 49 is put on a turntable 53, and rotates for example, in 
the drawing 1 Nakaya mark direction by the motor which is not illustrated. 

[0101] In tiiis way, without being influenced by the record heights 5 1 if the slider of a hard disk is used 
for the above-mentioned surfacing slider 41 as mentioned above to the rotating optical information 
record medium 49, to the front face of optical information record-medium 49 the very thing, i.e., tiie 
front face of glass substrate 50 the very thing where the gold film 52 was vapor-deposited, a fixed 
minute distance, for example, Onm - dozens of nm, is maintained, and it rises to surface. 
[0102] Next, an operation is explained. 

[0103] The optical information record medium 49 is carried on a turntable 53, and if it rotates, the 
surfacing sUder 41 will always keep constant the predetermined distance W shown by both arrow heads 
to drawing 1 , and will surface from the front face of the optical information record medium 49, i.e., the 
vacuum evaporationo side of a gold film 52, to it. 

[0104] Since the slider of the usual hard disk can be now used as a surfacing slider 41, it can be made to 
rise to surface, where the distance of the optical information record medium 49 and the surfacing slider 
41 is kept constant to dozens of Onm - nm order. 

[0105] That is, although glass substrate 50 the very thing may have a big distortion, if the optical 
information record medium 49 is carried in a turntable 53 and rotates the optical information record 
medium 49, this big distortion serves as irregularity of low frequency from the case where the record 
heights 5 1 of the optical information record medium 49 are received for the surfacing slider 41, and the 
irregularity of this low frequency will be followed, and the surfacing slider 41 will maintain a fixed 
distance and will surface. 

[0106] In addition, this surfacing slider 4 1 kept constant the front face of the optical information record 
medium 49, i.e., distance with the vacuum evaporationo side (glass substrate 50 which is a base 
material) of a gold film 52, itself, it shifted not changing that distance by the record heights 5 1 so that it 
might not be in charge of the minute projection 43 in the playback laser beam 45, and it checked by 
detecting a motion of the surfacing slider 41 with the detector 47 which is a quadrisection photodetector. 

[0107] Subsequentiy, the playback laser beam 45 is made to irradiate the top-most-vertices part of the 
base of prism 42, if total reflection is carried out on the minute projection 43 currently formed in this 
top-most-vertices part, the EBANESSENTO place 48 will occur from the minute projection 43, and the 
optical information record medium 49 will be rotated on a turntable 53 in this condition. 
[0108] If the optical information record medium 49 rotates and the minute projection 43 counters with 
the record heights 51, the EBANESSENTO place 48 will carry out coupling to the record heights 51, 
and the scattered light will occur. 

[0109] Moreover, tiie optical information record medium 49 rotates, and if tiie minute projection 43 
counters a part without the record heights 51, since there are no record heights 51, coupling of the 
EBANESSENTO place 48 will not be carried out. 

[0110] Therefore, if it acts as the monitor of the reflected light 46 after generating the EBANESSENTO 
place 48 with a detector 47, quantity of light change of the reflected light 46 by coupling of the 
EBANESSENTO place 48, i.e., the existence of the record heights 51, can be detected, and recording 
information can be reproduced by the existence of the record heights 51 which are recording information 
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units. 

[0111] And since this EBANESSENTO place 48 is formed of the minute projection 43 attached in the 
top-most-vertices part of the cone pars basilaris ossis occipitalis of the prism 42 formed in the point of 
the surfacing slider 41 Since the radicalized EBANESSENTO place is formed and the minute projection 
43 and the record heights 51 of the optical information record medium 49 are held to dozens of Onm - 
nm order at fixed interval, coupling of the EBANESSENTO place 48 is efficiently carried out to the 
record heights 5 1 of the optical information record medium 49. 

[0112] Therefore, the optical information record medium 49 can be rotated at high speed, and the record 
heights 5 1 can be detected with sufficient sensibility. 

[0113] Consequently, while being able to hold uniformly to dozens of Onm - nm order, without 
performing complicated feedback control for the distance of the minute projection 43 of the surfacing 
slider 41, and the front face of optical information record-medium 49 the very thing, high-speed rotation 
of the optical information record medium 49 can be carried out, and at high speed, while recording 
information is reproducible by high sensitivity, data transfer can be performed at a high speed. 
[0114] In addition, in the above-mentioned regeneration, in case a detector 47 detects the reflected light 
46, while being able to measure change of optical reinforcement by choosing suitably the magnitude of 
the minute projection 43 and the record heights 51, the flying height of the surfacing slider 41, etc., the 
amount of location gaps of the reflected light 46 is also detectable with the detector 47 which is a 
quadri section photodetector. 

[0115] Moreover, in the gestalt of the above-mentioned implementation, since the coat of the record 
heights 5 1 formed with the acrylic ball on it was carried out to the glass substrate 50 with the gold film 
52 as an optical information record medium 49, detection sensitivity was able to be raised. 
[0116] Namely, when the comparative experiments of the detection light reinforcement in the detector 
47 of the case where the front face of the optical information record medium 49 of the gestalt of this 
operation is covered with a gold film 52, the case where a coat is not carried out with a gold film 52, and 
** are conducted, as shown in dra\ving 4 it was markedly alike from the case (it displays in [ X2 ] 
drawing 4 ) where the direction at the time of covering with a gold film 52 (it displaying in [ XI ] 
drawing 4 ) does not cover with a gold film 52, and it became clear that detection light reinforcement is 
high. 

[0117] It became clear that the EBANESSENTO places 48 were scattered about that the record heights 
51 are covered with the metal, or the record heights 51 are formed much more efficiently [ way ] with 
the metal in case the EBANESSENTO place 48 and the record heights 51 carry out coupling, and 
detection sensitivity improved from this. 

[0118] The approach of covering these record heights 5 1 with gold is not what is restricted to the thing 
of the gestalt of the above-mentioned implementation. For example, as are shown in dravAng 5 and it is 
shown in the approach and draAving. 6 which cover all glass substrate 50 tops with a gold film 52 
including the record heights 5 1 How to cover the whole record heights 5 1 on a glass substrate 50 with a 
gold film 52, Or as shown in drawing 7 , you may be which approaches, such as the approach of 
covering a gold film 52, and in short, the EBANESSENTO place 48 carries out coupling efficiently, and 
are scattered only on the point of the record heights 51 on a glass substrate 50. In addition, record 
heights 5 1 the very thing may be formed with metals, such as gold. 

[0119] Moreover, silver etc. may be anything, as long as it does not restrict the record heights 5 1 to a 
gold film 52 and they carry out coupUng to the EBANESSENTO place 48 efficiently as a metal which 
forms covering or record heights 5 1 the very thing. 

[0120] And the minute projection 58 attached in the above-mentioned surfacing slider 41 also about the 
relation between the record heights 51 and the minute projection 43 It became clear that it is desirable to 
be formed in the magnitude, the magnitude equivalent to a configuration (the magnitude and the 
configuration which include the metal concerned when being covered with the metal of gold film 52 
grade, as the record heights 5 1 show drawing..! ), and the configuration of the record heights 5 1 
currently formed in the above-mentioned optical information record medium 49. 
[0121] Namely, an acrylic ball with a diameter of about lOOnm suitably diluted with the back alcohol 
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which made the record heights 51 distribute underwater as mentioned above is carried out with ** on a 
glass substrate 50. As opposed to what was made to vapor-deposit the alcohol of a solvent, and vapor- 
deposited and formed the gold film 52 on it When various the amounts of vacuum evaporationo of a 
gold film 52 are changed and the detection result of a detector 47 is measured, when there are very few 
amounts of vacuum evaporationo of a gold film 52 When CNR (CN ratio: carrier-noise ratio) of a 
regenerative signal got worse and the amount of vacuum evaporationo of a gold film 52 increased above 
to some extent, the noise increased as the amount of vacuum evaporationo of a gold film 52 increased. 
[0122] When this has very few amounts of vacuum evaporationo of a gold film 52 Since the record 
heights 5 1 whole covered with the gold film 52 is small as compared with the configuration of the whole 
also including the minute projection which exists in the polystyrene latex ball front face of the minute 
projection 43, If the coupling effectiveness of the EBANESSENTO place 48 is bad and the amount of 
vacuum evaporationo of a gold film 52 increases above to some extent conversely As compared with the 
configuration of the minute projection 43 whole, the record heights 51 whole covered with the gold film 
52 becomes large, and since the probability parts other than record heights 51 carry out [ a probability ] 
coupling to the minute projection 43 arises, it is thought that the noise of a regenerative signal increases. 

[0123] And when the two-dimensional magnitude and the three-dimensions-configuration of the minute 
projection 43 and the record heights 51 (thing including the above-mentioned gold film 52) were formed 
equally, there was least generating of a noise and the good exactness of reproduction was able to be 
obtained. 

[0124] Therefore, with the gestalt of this operation, the two-dimensional magnitude and a three- 
dimensions-configuration were made equivalent for tiie record heights 51 including the minute 
projection 43 attached in the above-mentioned surfacing slider 41, and the gold film 52 formed in the 
optical information record medium 49. 

[0125] Furthermore, in the gestalt of this operation, the height of the record heights 51 formed in the 
optical information record medium 49 is formed more highly than the maximum difference of elevation 
of the minute irregularity of the front face of tiie optical information record medium 49. 
[0126] That is, although detailed irregularity may exist in the front face of the optical information record 
medium 49, if such detailed irregularity exists, there will be a possibility tiiat the EBANESSENTO place 

48 generated from the minute projection 43 of tiie surfacing slider 41 may carry out coupling to tiiis 
detailed irregularity, and it will become the cause of a noise. 

[0127] Then, in tiie gestalt of this operation, as shown in drawing 8 , height d of the record heights 51 is 
highly formed [ among heights with the detailed front face of the optical information record medium 

49 ] rather than depth dmin of maximum crevice 49b, and the difference of elevation (dmax+dmin) of 
** among the crevices where height dmax of maximum heights 49a and the front face of the optical 
information record medium 49 are detailed. 

[0128] Therefore, generating of coupling of heights 49a of the front face of these light information 
record-medium 49 the very thing and the EBANESSENTO place 48 can be controlled. Moreover, since 
it comes to be able to carry out coupling of the record heights 5 1 and the EBANESSENTO place 48 
which were formed in surface crevice 49b and coupling with surface heights is further pressed down 
weakly also in this condition, Generating of a noise can be controlled and reduction in the noise of a 
regenerative signal and playback of exact recording information can be aimed at. 
[0129] As mentioned above, altiiough invention made by this invention person was concretely explained 
based on the gestalt of suitable operation, it cannot be overemphasized that it can change variously in the 
range which this invention is not limited to the above-mentioned thing, and does not deviate from the 
summary. 

[0130] For example, in the gestalt of the above-mentioned implementation, although the glass substrate 

50 is used as a base material of the optical information record medium 49, it does not restrict to a glass 
substrate 50, and although plastics etc. can be used, the thing of a nonmetal is suitable. 

[0131] That is, it is because it is reproducing by detecting quantity of light change of the reflected light 
by carrying out coupling to an EBANESSENTO place, so the one where parts other than record heights 
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are more nearly nonmetallic has good coupling effectiveness. 

[0132] Moreover, in the gestalt of the above-mentioned implementation, although the record heights 51 
were formed in the glass substrate 50 for the optical information record medium 49 with the acrylic ball 
and the gold film 52 is vapor-deposited on it, as an optical information record medium 49, it may not 
restrict to this and a metal may be formed as direct record heights on a glass substrate 50. 
[0133] Furthermore, although the slider of the existing hard disk is used as a surfacing slider 41, as a 
surfacing member, if it has the front face of optical information record-medium 49 the very thing, and 
fixed minute spacing and rises to surface, anythings are applicable [ it does not restrict to this, and ] in 
the gestalt of the above-mentioned implementation. 

[0134] Moreover, in the gestalt of the above-mentioned implementation, although the minute projection 
43 is formed using a polystyrene latex ball, it cannot be overemphasized that it is not what is restricted 
to a polystyrene latex ball. 

[0135] Furthermore, in the gestalt of the above-mentioned implementation, although the minute 
projection 43 is formed in the surfacing slider 41, it may not restrict to a minute projection and you may 
be minute opening. As long as it can generate the localized EBANESSENTO place appropriately in 
short, it may be a minute projection or you may be minute opening. 
[0136] 

[Effect of the Invention] According to the optical information record-medium regenerative apparatus of 
invention according to claim 1, a surfacing member Since it follows to the base material of an optical 
information record medium, i.e., the own front face of an optical information record medium, and a 
fixed distance is always held Spacing of the minute projection or minute opening, and the base material 
which were attached in the surfacing member can always be kept constant to the wave of an optical 
information record medium, i.e., the wave of a base material. Without using a complicated control 
circuit for spacing with the minute projection, or minute opening and the optical information record 
medium made to generate an EBANESSENTO place, where the minute projection of a surfacing 
member, or minute opening and fixed spacing is maintained, an optical information record medium can 
be rotated at high speed. 

[0137] Consequently, while being able to raise data transfer and an access rate, it is high resolution, and 
it is stabilized and exact recording information can be reproduced. 

[0138] Since it is the reflective mold which reproduces recording information by quantity of light 
change of the reflected light by coupling between the EBANESSENTO places and record heights which 
are especially generated from a minute projection or minute opening Since a system is easy and a minute 
projection or minute opening is formed in the surfacing member While being able to make minute 
opening or a minute projection able to approach to dozens of nm order and being able to irradiate an 
EBANESSENTO place by a minute projection or minute opening only at desired record heights Only 
the recording information from the record heights of the request by which the EBANESSENTO place 
was irradiated can be efficiently included in the reflected light, and detection sensitivity can be raised. 
[0139] According to the optical information record-medium regenerative apparatus of invention 
according to claim 2, since the magnitude is formed to the same extent as record heights at least among 
the magnitude of a minute projection or minute opening, and a configuration, playback sensibility can be 
raised further. 

[0140] According to the optical information record-medium playback approach of invention according 
to claim 3, a surfacing member Since it follows to the base material of an optical information record 
medium, i.e., the own front face of an optical information record medium, and a fixed distance is always 
held Spacing of the minute projection or minute opening, and the base material which were attached in 
the surfacing member can always be kept constant to the wave of an optical information record medium, 
i.e., the wave of a base material. Without using a complicated control circuit for spacing of the probe 
(minute opening, minute projection) and the optical ii^ormation record medium which are made to 
generate an EBANESSENTO place, where the minute projection of a surfacing member, or minute 
opening and fixed spacing is maintained, an optical information record medium can be rotated at high 
speed. 
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[0141] Consequently, while being able to raise data transfer and an access rate, it is high resolution, and 
it is stabilized and exact recording information can be reproduced. 

[0142] Since it is the reflective mold which reproduces recording information by quantity of light 
change of the reflected light by coupling between the EB ANESSENTO places and record heights which 
are especially generated from a minute projection or minute opening Since a system is easy and a minute 
projection or minute opening is formed in the surfacing member While being able to make minute 
opening or a minute projection approach to dozens of nm order and being able to irradiate an 
EB ANESSENTO place by a minute projection or minute opening only at desired record heights Only 
the information from desired record heights that the EB ANESSENTO place was irradiated can make it 
able to contain in the reflected light efficiently, and can raise detection sensitivity. 
[0143] According to the optical information record-medium playback approach of invention according 
to claim 4, since the magnitude is formed to the same extent as record heights at least among the 
magnitude of a minute projection or minute opening, and a configuration, playback sensibility can be 
raised further. 

[0144] Since according to the optical information record medium of invention according to claim 5 
record heights are formed more highly than the greatest difference of elevation of the minute irregularity 
of the front face of this optical information record medium when minute irregularity is shown in the 
front face of an optical information record medium It prevents that an EB ANESSENTO place carries 
out coupling to the minute heights of the front face of this optical information record medium, and 
coupling of the EB ANESSENTO place can be appropriately carried out only to record heights, and 
incorrect detection of heights other than record heights can be prevented. Moreover, coupling of the 
record heights and the EB ANESSENTO place which were formed in the surface minute crevice can be 
carried out, and even if it is in this condition, coupling of surface heights and an EB ANESSENTO place 
can be pressed down weakly. Consequently, detection precision can be raised further. 
[0145] Since the front face of record heights is covered with the metal at least, while being able to raise 
playback sensibility according to the optical information record medium of invention according to claim 
6, a data transfer rate can be raised. 

[0146] Since parts other than the record heights of an optical information record medium are formed 
with glass or plastics, while according to the optical information record medium of invention according 
to claim 7 being able to raise contrast with parts other than record heights and record heights and being 
able to raise playback sensibiUty further, a data transfer rate can be raised. 

[Translation done.] 
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